Dose determination and confirmation of a long-acting formulation of ceftiofur (ceftiofur crystalline free acid) administered subcutaneously for the treatment of bovine respiratory disease.
The objective of this work was to determine and confirm an effective dose of ceftiofur crystalline free acid sterile oil suspension (CCFA-SS, 100 mg ceftiofur equivalents (CE)/mL], a long-acting single-administration ceftiofur formulation, for the treatment of the bacterial component of bovine respiratory disease (BRD). Study 1 was a dose determination study that used an intratracheal Mannheimia haemolytica (Pasteurella haemolytica) challenge model to evaluate single-administration doses of CCFA-SS at 0.0, 1.1, 2.2, 3.3, 4.4 or 5.5 mg CE/kg body weight (BW) for the treatment of BRD. Data from this study were used to select doses for field testing in three multi-location clinical studies. In Study 2, the efficacy of a single administration dose of CCFA-SS at 4.4 mg CE/kg BW was compared with a negative control for the treatment of naturally occurring BRD in feedlot cattle. Treatments were administered when uniform clinical signs of BRD were present. Study 3 used a design similar to Study 2, and compared single-administration doses of CCFA-SS at 3.0 or 4.4 mg CE/kg BW with the positive-control tilmicosin (Micotil(R) 300 Injection, Elanco Animal Health) at 10 mg/kg BW. Study 4 compared the efficacy of single doses of CCFA-SS of 1.1-8.8 mg CE/kg BW with tilmicosin at 10 mg/kg BW. A total of 1176 cattle were included in these clinical studies. In Study 1, a dose of 4.55 mg CE/kg BW was determined to be effective. This was rounded to 4.4 mg CE/kg for field testing. In Study 2, a single dose of CCFA-SS at 4.4 mg CE/kg BW had a higher treatment success rate on day 14 (61%) than negative controls (26%, P < 0.01). However, in Study 3 this dose was judged to be at the beginning of an efficacious dose range for the treatment of BRD when compared with tilmicosin. In Study 4, day 28 treatment success rates were higher for CCFA-SS at 4.4-8.8 CE/kg BW than for tilmicosin (P=0.002) or the noneffective CCFA-SS dose of 1.1 mg CE/kg BW (P < 0.001). Based on decision criteria for Study 4, the effective dose was determined to be 4.4-5.5 mg CE/kg BW. These clinical studies demonstrated that a single dose of CCFA-SS (100 mg CE/mL) administered subcutaneously (s.c.) in the neck at 4.4-5.5 mg CE/kg BW is an effective treatment for BRD in feedlot cattle. However, this route of administration is no longer being considered for this formulation because of the ceftiofur residues that are present at the injection site for extended periods of time.